
D
U

M
P

 R
D

WO L FB O RO  R D

MUD
G E T T RD

PE A B O DY  RD

M
ILLE

T
 R

D

CA M P B EL L R D

C
LA

R
K

 R
D

ST
E

TS
O

N
 R

D

H
AR

R
I S R

D

VA LL E Y A VE  RD

P A RK M A N  R D

B E E CH  G R O V E  R

D

H
I G

GI
N

S
VL

 M
IL

L

C
R

O
SS

 R
D

M
E

R
R

IL
L 

R
D

G
AR

L
AN

D
 RD

P
U

DD
L

E D
O

C
K R

D

R
D

AM ES  RD

F
OR

R
E

ST
 HI L

LS
 R

C A LL R D

H
O

G
D

EN
 R

D

O
L

IV
E

R
 H

I LL
 R

D

H
O

L T 'S  M
I L

L  R
D

BO
L

ST
R

I DG
E

 R
D

B E
A

N
S M

IL
L S

 RD

M I LLS  R D

D
O

W
N

I NG
 R

D

U P P ER  NO T C H  R D

W
ES

T
 C

O
R

IN
T

H
 R

D

B AC O N  R D

PR
A

TT
 RD

ST ET S O N R D

U
NI O

N
 R D.

M
O

R
EY

 R
D

B
RA

N
N

 R
D

.

P AI N E  R D

TA
T

E 
R

D

A
VE

N
U

E R
D

J O NE S  R D

M
A

T T
ES

O
N

 R
D

TI BB E TT S R D .

C U SH M A N  R D

E XE TE R  RD

G R E EN B U SH  R D

AV E N UE  R D

W  R D

H
A

NS
O

N
 RD

ST
ET

S
O

N 
R

D

EA
S

T R
ID

G
E

 R
D

CI D E R H IL L R D

L
EV

A
NT

 R
D

R D

TO
W

N
 H

O
U

SE
 R

D

M T .P LE A SA N T R D .

P
EM

BE
R

 R
D

B
R

O
W

N

P U
D

D
L E

D O
C

K  R
D

G
RE

ELY  R D

RU
T

LA
N

D R
D

MC CA R D  R D

C E N TE R  R D

M C C O M B R D

G R IF FI N  RD

C I D ER  H IL L

FO G L ER  R D

EX E TE R  M IL LS  R D

C EN T ER  R D

U TL AND  R D

S CH O O L  R D

H
U

DS
O

N
 H

I L
L 

RD

PO T

R ID E R  R D .

C H AM B  M TG  H SE  R D

B
L

AC
K

 R
D

TA Y  R D

RT
E

 1
1A

WH I T E S C H. H O . RD

S
HU

T
E R

D

EA
TO

N
 R

D.

H
O

R
SE

B
AC

K
 R

D

R
D

A N T

LA P O IN T  R D

P E RK I NS  R D

C A MPB E LL R D

P
O

ND
 R

D

BR
O

W
N

 R
D

A V EN U E  R D

C ro oke d BK

S
o ut h

 G
a

te  B K

R
o lli n s  B

K

vi s B
K

H
u

dso
n B

K

Bur n
h a

m
 B

K

K en du ske ag  S t r ea m

B
ea

r B
K

Fo
ot m

a
n St rea

m

Fo
r be

s B
K

M
oh

aw
k

 S
t r eam

B
u

rn h
a m

 B
K

B a ke r  B K

A
ll en

 S
t rea

m Crooked BrookKenduskeag Stream

Allen Stream

French Stream Pierre Paul Brook
Route 15

Route 43/11

Figure 1.  Kenduskeag Stream Tributary Study
2004 Sample Sites

2.5
Miles

 



 
 
Figure 2.  River discharge for the Sebasticook River. 
 
 
 



Figure 3.  NOAA rain gauge data for Bangor, daily precipitation totals. 
 
 

 
 
 
 
 
Figure 4.  Ranges in closed cell pH for our sample sites. 
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Figure 5.  Ranges in Alkalinity for our sample sites. 
 

 
 
 
 
Figure 6.  Ranges for Calcium in mg/L in our samples. 
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Figure 7.  Ranges in Dissolved Organic Carbon (DOC) in mg/L in our samples. 
 
 

 
 
 
Figure 8.  Coorelation between water color (in Pt Co units) and DOC in mg/L. 
 

 

C o rre la tio n  B e tw e e n  W a te r C o lo r a n d  
D O C

y  =  0 .0 9 7 1 x  +  3 .7 3 4 6
R 2 =  0 .4 9 9 2

0 .0 0

5 .0 0

1 0 .0 0

1 5 .0 0

2 0 .0 0

2 5 .0 0

0 2 0 4 0 6 0 8 0

W a te r C o lo r  in  P t C o  U n i ts

DO
C 

in
 m

g/
L

R a n g e  in  D O C  in  m g /L

0

5

1 0

1 5

2 0

2 5

Cro
oked B

r

Kendusk
eag S

tr

A lle
n S

tre
am

Fre
nch

 S
tr

P ierre
 P

au l B
r

m
g/

L



Figure 9.  Ranges of Nitrate concentrations in 2004 samples. 
 

 
 
Figure 10.  Nitrate concentrations by sample date. 
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Figure 11.  Correlation of nitrate with relative flows at Kenduskeag Stream site. 
 

 
 
Figure 12.  Ranges of Total Phosphorus at our sites. 
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Figure 13.  Total Phosphorus concentrations by date. 
 

 
 
Figure 14.  Correlation of Total Phosphorus with relative flow for the Kenduskeag 
sample site. 
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Figure 15.  The relationship between TSS and relative flow at our sample sites. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 16.  Correlation of TSS with Total Phosphorus. 
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Figure 17.  A comparison of  Dissolved Oxygen measurements using an electronic meter 
and a Winkler titration kit. 
 

 
 
 
Figure 18.  Temperature logger recording of water temperature at Crooked Brook site. 
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Figure 19.  Temperature logger recording for Kenduskeag Stream site at the outlet of 
Garland Pond. 
 

 
 
 
Figure 20.  Water temperature ranges for the warmest day of the year, August 3, 2004. 
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Table 1.  Stream discharges taken on August 25, 2004. 
 
 
 
 

 
 

Cross Section Area Discharge in cfs
Crooked Brook 0.9 14.27
Kenduskeag Stream 1.872 16.32
Allen Stream 1.056 21.97
French Stream 4.725 30.58
Pierre Paul Brook 1.091 10.28



Table 2.  Water chemistry data, results of lab analysis.  Analysis provided by Sawyer 
Environmental Chemistry Lab, University of Maine. 
 
(see appended Excel file) 
 
 
Table 3.  Field data taken by Central High School Stream Team. 
 
(see appended Excel file) 
 
 
Table 4.  R-square values for a correlation of relative flow with nitrate, and total 
phosphorus.  Negative signs indicate an inverse relationship with flow. 
 
Stream  NO3 TP 
Crooked Brook 0.0402 0.1940 

Kenduskeag Stream -0.5405 0.6675 

Allen Stream -0.0369 0.2187 

French Stream 0.0134 -0.0145 

Pierre Paul Brook 0.0094 0.1194 

 



 
Table 5.  Results of 5-day Biological Oxygen Demand (BOD) incubations. 
 
 
 

 
 
 
Table 6.  Results of E. coli tests based on most probable number method. 
 

 

E .  c o li
S ite D a te C o lo n ie s  p e r  1 0 0  m l
C B - 1 5 /2 5 /0 4 4 1 0 .6
K S - 1 5 /2 5 /0 4 1 8 5
A S - 1 5 /2 5 /0 4 1 1 1 9 .8 5
F S - 1 5 /2 5 /0 4 2 6 0 .2
P P - 1 5 /2 5 /0 4 1 0 2 .2

C B - 1 7 /2 2 /0 4 5 8 .8
K S - 1 7 /2 2 /0 4 1 0 9 .2
A S - 1 7 /2 2 /0 4 3 5 .4
F S - 1 7 /2 2 /0 4 1 2 7 .4
P P - 1 7 /2 2 /0 4 3 1 .8

S ite D a te B O D 5 U lt im a te  B O D
m g /L m g /L

C B 1 4 /2 8 /2 0 0 4 1 .9 0 6 .7 0
K S 1 4 /2 8 /2 0 0 4 1 .9 0 5 .5 0
A S 1 4 /2 8 /2 0 0 4 1 .8 0 4 .4 0
P P 1 4 /2 8 /2 0 0 4 2 .1 0 5 .5 0
F S 1 4 /2 8 /2 0 0 4 1 .7 0 4 .9 0
C B 1 7 /9 /2 0 0 4 2 .3 4
K S 1 7 /9 /2 0 0 4 2 .2 7
A S 1 7 /9 /2 0 0 4 2 .5 3
P P 1 7 /9 /2 0 0 4 2 .6 5
F S 1 7 /9 /2 0 0 4 2 .3 7
C B 1 7 /2 2 /2 0 0 4 1 .1 7
K S 1 7 /2 2 /2 0 0 4 0 .8 7
A S 1 7 /2 2 /2 0 0 4 0 .7 8
P P 1 7 /2 2 /2 0 0 4 0 .9 2
F S 1 7 /2 2 /2 0 0 4 1 .3 9
C B 1 8 /1 2 /2 0 0 4 0 .4 9
K S 1 8 /1 2 /2 0 0 4 0 .3 4
A S 1 8 /1 2 /2 0 0 4 0 .5 6
P P 1 8 /1 2 /2 0 0 4 0 .2 7
F S 1 8 /1 2 /2 0 0 4 0 .8 1
C B 1 8 /2 5 /2 0 0 4 0 .4 9
K S 1 8 /2 5 /2 0 0 4 0 .8 1
A S 1 8 /2 5 /2 0 0 4 0 .4 1
P P 1 8 /2 5 /2 0 0 4 0 .5 2
F S 1 8 /2 5 /2 0 0 4 0 .6 1



 

 
 
 

Group 1 Group 2 Group 3
Pollution Sensitive Somewhat Sensitive Pollution Tolerant

1 Water penny Beetle larvae Aquatic worms
1 Hellgrammites Clams Blackflies

200 Mayflies Craneflies Leeches
Gilled snails Crayfish 5 Midges
Riffle beetle Damselfies Snails

6 Stoneflies Scuds
10 Non-net spinning caddis Sowbugs

Fishflies
Alderflies
Net spinning caddis

Group 1 Group 2 Group 3
Pollution Sensitive Somewhat Sensitive Pollution Tolerant
Water penny 1 Beetle larvae Aquatic worms

2 Hellgrammites Clams 1 Blackflies
13 Mayflies Craneflies Leeches

Gilled snails Crayfish 1 Midges
Riffle beetle 1 Damselfies Snails

4 Stoneflies Scuds
11 Non-net spinning caddis Sowbugs

Fishflies
Alderflies
Net spinning caddis

1 Dragonflies

Table 7.  Macroinvertebrate sampling results based on rock bag collections.

Bug survey for Crooked Brook  10/19/2004

Bug survey for Kenduskeag Stream  10/19/2004



 
Table 7.  (continued) 
 
 

 
 

 

Group 1 Group 2 Group 3
Pollution Sensitive Somewhat Sensitive Pollution Tolerant
Water penny Beetle larvae Aquatic worms
Hellgrammites Clams Blackflies

82 Mayflies Craneflies Leeches
Gilled snails Crayfish Midges
Riffle beetle Damselfies Snails

5 Stoneflies Scuds
8 Non-net spinning caddis Sowbugs

Fishflies
Alderflies
Net spinning caddis

Bug survey for Pierre Paul Brook  10/19/2004

Group 1 Group 2 Group 3
Pollution Sensitive Somewhat Sensitive Pollution Tolerant
Water penny 1 Beetle larvae Aquatic worms
Hellgrammites Clams Blackflies

80 Mayflies Craneflies Leeches
Gilled snails Crayfish 1 Midges
Riffle beetle 3 Damselfies Snails

7 Stoneflies Scuds
1 Non-net spinning caddis Sowbugs

Fishflies
Alderflies
Net spinning caddis

3 Dragonflies

Group 1 Group 2 Group 3
Pollution Sensitive Somewhat Sensitive Pollution Tolerant

2 Water penny Beetle larvae 8 Aquatic worms
4 Hellgrammites Clams Blackflies

11 Mayflies Craneflies Leeches
Gilled snails Crayfish 1 Midges
Riffle beetle 4 Damselfies Snails
Stoneflies 2 Scuds

1 Non-net spinning caddis Sowbugs
Fishflies
Alderflies
Net sprinning caddis

2 Dragonfies

Bug survey for Allen Stream  10/19/2004

Bug survey for French Stream  10/19/2004



Table 8.  Summary of tributary water temperature thresholds.  No sites had days where 
the daily maxima exceeded 30˚ C. 
 

 

Trib Days Max >24 C Consecutive Days > 24 C Days Max > 27 C
Crooked Br 25 8 4
Kenduskeag Str 41 11 3
  at Garland P
Kenduskeag Str 7 4 0
  at Bacon Mills
Allen Stream 5 4 0
French Str 27 8 3
Pierre Paul Br 0 0 0


